Under simulated physiological conditions (pH=7.40), the interaction between Mobic and lysozyme was studied by synchronous fluorescence spectroscopy, ultraviolet spectroscopy, circular dichroism spectroscopy and molecular docking simulation technique.The results of spectroscopy showed that the fluorescence of lysozyme was statically quenched by Mobic, the number of binding sites was about 1, and the conformation of lysozyme was changed.The thermodynamic parameters obtained from the van't Hoff equation show that the Gibbs free energy ΔG<0 showed that the reaction between them was spontaneous, and ΔH<0, ΔS>0, indicating that the hydrophobic force plays an important role in the formation of Mobic-lysozyme complex.The results of molecular docking showed that the binding site of Mobic was close to the active site composed of Asp48 and Glu35 residues, indicating that Mobic could change the microenvironment of amino acid residues at the catalytic active center of lysozyme.The results of docking further showed that there was a hydrogen bond between Moby and lysozyme, so the interaction between Mob ic and lysozyme was driven by hydrophobic interaction and hydrogen bond.
INTRODUCTION
Non-steroidal anti-inflammatory drugs can relieve pain and edema to play a role in the treatment of inflammat ion, however, patients taking non-steroidal anti-in flammatory drugs often cause gastritis, gastric ulcer, kidney and liver damage and other adverse symptoms [1] .Mobic is one of the non-steroidal anti-inflammatory drugs [2] and the structural formu la is shown in Figure 1 . The to xic and side effects of Mobic are much less than those of some other non-steroidal anti-inflammatory drugs (such as dotaline, ibuprofen, etc.). Therefore, the adverse effect of Mobic on gastrointestinal function was much smaller [3] .This drug is widely used in daily life and it is a very co mmon drug for the treatment of rheumatoid arthritis. in addition to the treatment of infla mmatory diseases, Mobic also has a good effect on relieving physical pain in patients [4] . The relat ive molecular weight of lysozy me (LYSO) is about 14600 [5] . The main fluorescent groups in LYSO are Trp62 and Trp108 amino acid residues [6] .LYSO is widely found in hu mans and animals. Such as tears, saliva, blood and ly mphoid tissue all contain LYSO, which is a very important antibacterial protein in organis ms. In addition to antibacterial activ ity, LYSO also has the ability to treat inflammat ion, regulate the immune ability of the body, antihistamine and inhibit tumor activ ity [7] and many other an important means to study the mechanis m of ligand-protein system. So far, Sourav Das [8] has exp lored the relationship between naringin and LYSO by spectroscopy and molecular docking. Yan Juan [9] has studied the mechanism of interaction between vitexin and LYSO by fluorescence spectroscopy. ChenChen [10] has studied the binding of oxaliplat in to LYSO by fluorescence spectroscopy.At present, the methods to explore the mechanis m o f the reaction between drugs and proteins are mainly to investigate the fluorescence quenching of proteins at the excitation wavelengths of 280n m and 295n m with the change of drug concentration,which is to study the overall interaction between drugs and proteins [11] .And synchronous fluorescence has both good selectivity, high sensitivity and it can narrow band and reduce scattering interference [12] . In the study of the reaction mechanism between drug and protein, synchronous fluorescence method is main ly used to investigate the conformational change of protein by the displacement of synchronous fluorescence peak [13] .At present, there are few reports on the interaction between drugs and proteins by synchronous fluorescence spectrometry. In this paper, the interaction between Mobic and LYSO was studied by synchronous fluorescence spectroscopy, ultraviolet spectroscopy, circular dichro ism spectroscopy and molecular docking simulat ion. The reaction mechanis m between drug molecules and amino acid residues can be revealed at a deeper leve l, wh ich provides a certain reference for the study of the binding of small molecular drugs and proteins. The synchronous fluorescence spectra of the scanning system were 15 n m and 60 n m, respectively, and the synchronous fluorescence intensity was recorded. the UV absorption spectrum of the system was drawn.
II. EXPERIMENTAL
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The crystal structure (PDB ID: 6LYZ) of LYSO co mes [15] . 
III. RESULTS AND DISCUSSION
Synchronous fluorescence studies of Mobic-LYSO system
[Bt] represents the concentration of LYSO, and the results were shown in smaller than that at Δλ=60 n m, wh ich indicated that the reaction between Mobic and Trp residues is stronger.
Circular dichroism spectra studies of Mobic-LYSO system
As one of the well-known biophysical techniques, circular dichro ism spectrum (CD) is usually used to clarify the secondary structure of proteins. In the CD spectrum, the far u ltraviolet region (180 n m) mainly shows the α-helix, β-fold and irregular crimp ing of the protein [21] . formed by the reaction, should belong to the static quenching process [25] , which was consistent with the conclusion of synchronous fluorescence experiment.
Type of interaction force of Mobic-LYSO system
The thermodynamic parameters of Mobic-LYSO system were calculated accord ing to van't Hoff equation [26] , and the calculated results were shown in Table 2 . Table 2 .It could be seen from Tab le 2 that ΔG<0 indicated that the binding reaction between Mobic and LYSOwas spontaneous, and ΔH<0 indicated that the formation of Mobic-LYSO comp lex was exothermic.The arrangement of water mo lecules created a more rando m configuration around drugs and proteins in a more o rderly manner. Therefore, ΔS>0 was usually used as evidence of hydrophobic interaction between drug mo lecules and protein molecu les [27] . Based on this, the hydrophobic interaction between Mobic and LYSO could be judged.
Ross and Subramanian [28] believed that when ΔH≈0, ΔS>0, there was electrostatic attraction between drug mo lecules and biomolecules, but now some reports thought that when ΔH<0, ΔS>0 could directly judge that the main type of force between the binding systems was electrostatic interaction [29] . In order to further verify whether the main force between Mobic and LYSOwas electrostatic force, the effect of ionic strength on Mobic-LYSO interaction was discussed in this paper.
The concentrations of Mobic and LYSO were fixed, and different concentrations of NaCl were added, and F/F0
was plotted against CNaCl and the results were shown in Figure5. The experimental results showed that when the concentration of NaCl increases, the ratio of F/F0 did not change significantly. The results showed that the binding of Mobic to LYSOwas not affected by ionic strength, that was, the electrostatic interaction of Mobic -LYSO system was not obvious. If the electrostatic interaction played a leading role in the binding of protein to ligands, as the increasing of the salt concentration, the interaction intensity between protein and ligand decreases gradually [30] . This also indicated that when ΔH<0, ΔS>0 could not directly judge the main fo rce between Mobic-LYSO system was electrostatic force. [32] . The energy data obtained by docking the molecu les were list in Table 3 .
Fro m Table 3 , it could be also seen that the electrostatic energy was very much lo wer than the sum of van der Waals ΔG0 is the binding energy in the binding process.
ΔE1 denotes intermolecular interaction energy, which is a sum of van der Waals energy, hydrogen bonding energy, desolvation free energy and electrostatic energy.
ΔE2 is the sum of van der Waals energy, hydrogen bonding energy and desolvation free energy.
ΔE3 is the electrostatic energy.
IV. CONCLUSION
Under simulated physiological conditions, a variety of spectroscopy and molecular docking techniques were used to explore the interaction between Mobic and LYSO, wh ich is of positive significance for the study of pharmacokinetics, pharmacodynamics and toxicology of Mobic.At present, the use of spectroscopy to study the interaction between proteins and ligands is more and more popular and favored by researchers. Co mpared with other research methods such as chromatography, this research method has the advantages of low experimental cost and short measurement period.
Therefore, this study provides an important reference for the efficient and rap id study of the interaction between proteins and ligands.
